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Abstract: It is well known that cross-linguistic interactions can exist between the two languages in a
bilingual speaker’s repertoire. At the level of phonetics and phonology, this interaction may result
in the transfer of a feature from one language to the other or the ‘merging’ of phonetic properties
between languages. Although there are numerous studies of bilingual speakers which show such
interactions, relatively little is known about the nature of transfer in communities of long-term
bilingualism. The current study investigates phonological transfer of /r/ in Welsh-English bilinguals’
speech in north Wales. Specifically, it compares the influence of speaker gender, home language,
and speech context on the production of /r/ in both English and Welsh in two communities which
differ in the extent to which Welsh is spoken as a community language. It is commonly assumed
that the alveolar trill [r] and alveolar tap [R] are the variants of /r/ in Welsh. In English, the alveolar
approximant [ô] is typical across Wales, but the trill and tap are reported in areas where a high
proportion of the population speaks Welsh. Data in both languages were collected from 32 Welsh-
English bilinguals (aged 16–18) via sociolinguistic interview and wordlist tasks. The sample was
stratified equally by speaker gender, home language, and area (predominantly Welsh-speaking vs.
predominantly English-speaking). The results show areal differences in the production of /r/ in both
languages, which, I argue, could be attributed partly to differing social structures in the communities
under investigation. Consequently, the results showed evidence of bi-directional phonological
transfer, which is community-specific and influenced by a number of social factors.
Keywords: language variation; bilingualism; phonological transfer; Welsh; Welsh English
1. Introduction
The interaction between the sound systems of a bilingual’s languages can be attributed
to (1) cross-linguistic interactions at the level of phonetics, whereby the phonetic implemen-
tation of a particular sound might be influenced to varying degrees by the other language(s)
in a speaker’s repertoire (e.g., Mennen 2004; Simonet 2010; Mayr and Montanari 2015;
Simonet 2014; Simonet and Amengual 2020), or (2) the ‘wholesale’ transfer of features from
one language to another (see Odlin 1989). More specifically, the process of phonological
transfer in synchronic speech describes the substitution of phonemic segments, phonotactic
patterns, and prosodic features from one language in another (Simon 2010, p. 63). This
results in the production of features typically associated with one of the bilingual speaker’s
languages in the other language. The extent to which this process is realised in speech has
been well-studied in the field of Second Language Acquisition (SLA) and can depend on a
number of factors including age of acquisition, level of formal instruction, use of the two
languages, social networks, the interlocutor, and the speech context (see Piske et al. 2001;
Grosjean 2001 for overviews).
The current study contributes to a growing body of variationist work examining
transfer in situations of long-term bilingualism (e.g., Davidson 2015; Nagy 2015; Mooney
2019; Gafter and Horesh 2020). One particular strand of this research has been the analysis
of speech in contexts of language revitalisation, wherein a clear distinction in speech
patterns has been found between so-called ‘new speakers’, who have acquired the language
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outside of the home, and ‘traditional speakers’ (e.g., Nance 2013, 2015). In the case of
Welsh-English bilingualism, however, previous work on monophthong and lexical stress
production in one community has shown few cross-linguistic differences and little influence
of extra-linguistic factors such as the home language of the speaker (e.g., Morris 2017;
Mayr et al. 2017; Mennen et al. 2020).
The study builds on previous work (1) by examining a consonantal feature that
exhibits clear cross-linguistic differences between Welsh and English (the patterning of
which has hitherto not been quantified) and (2) by comparing two communities. Ultimately,
this advances our knowledge of the ways in which local community social structures
might influence transfer in situations of long-term bilingualism. Specifically, I report on
an analysis of the influence of linguistic and extra-linguistic factors on the production of
/r/ in the Welsh and English of 32 bilingual speakers aged 16−18 in the towns of Mold
(Flintshire) and Caernarfon (Gwynedd). The two towns have comparable populations but
differ in the extent to which Welsh is spoken.
Section 2 outlines the background of the study and focuses on previous studies of cross-
linguistic interactions in the speech of Welsh-English bilinguals, previous studies of the /r/
production in both languages, and research questions. Section 3 provides background on
the community, speakers, and methodological approach in the study. Section 4 presents
the analysis of the results, and these results are discussed with reference to the research
questions in Section 5.
2. Background
2.1. The Welsh Context
The Welsh language is spoken by approximately 19% (n = 562,016) of the population
of Wales (Welsh Government 2012). The concentration of Welsh speakers in a given area
varies throughout Wales, and in some western areas, Welsh is spoken by the majority of
the local population. For instance, 65.4% (n = 77,000) of the population of the western
county of Gwynedd are bilingual, compared to 7.8% (n = 5284) in the south-eastern county
of Blaenau Gwent (Welsh Government 2020). In Welsh-dominant areas, the language may
still be used as a community language, which increases the amount of Welsh to which
children are exposed, whereas, in areas where Welsh is spoken by a minority, exposure
may be restricted to caregivers or ‘more narrowly drawn social networks’ (Coupland and
Ball 1989, p. 10).
The establishment of Welsh-medium education in the twentieth century has proved
popular as both first language education for children from Welsh-speaking homes and
as immersion education for children with non-Welsh-speaking parents. In western areas,
where Welsh is used as a community language, especially in north-west Wales, the majority
of schools teach most subjects in Welsh, and only a minority of children come from non-
Welsh-speaking homes. In eastern areas, parents may choose English-medium or Welsh-
medium education for their child. Welsh-medium education in eastern areas has proven a
popular choice in areas where both English- and Welsh-medium schools exist (see Hodges
2012). Consequently, the majority of children in Welsh-medium schools in eastern areas
come from English monolingual homes.
Welsh-English minority language bilingualism is complicated by two sets of inter-
twined dichotomies, which makes the situation inherently interesting for a study of lan-
guage variation. Firstly, there is a distinction between the western heartland and other
anglicised areas. This results in a group of speakers for whom Welsh is the main com-
munity language and a group for whom Welsh is arguably limited to certain domains or
interlocutors. Secondly, there is a group of speakers who acquired Welsh in the home and a
group who acquired Welsh through Welsh-medium education. Consequently, there are
bilingual speakers who have different experiences of acquiring their languages. These
groups are intertwined because there are increasing numbers of speakers in the heartland
areas who speak English at home, and there has always been a proportion of the population
in eastern areas who speak Welsh at home. Both having Welsh as a home language and
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living in a community where over 60% of the population speak the language are two factors
that have been shown to influence daily use of Welsh (e.g., Jones 2008).
2.2. Phonological Transfer and Cross-Linguistic Phonetic Interactions in the Speech of
Welsh-English Bilinguals
A number of accounts of Welsh English differentiate between accents based on the
perceived influence of Welsh (see Durham and Morris 2016, pp. 14–16 for an overview).
These differences are accounted for either by a substratum influence of Welsh (Wells 1982,
p. 377) or synchronic transfer from Welsh to English in areas where most of the population
speak Welsh (Awbery 1997, p. 88). Until recently, however, there have been few attempts
to examine synchronic transfer in the speech of Welsh-English bilinguals.
Using the same dataset as the present study, Morris (2017) examined /l/-darkening
in the Welsh and English of bilinguals and the extent to which there were cross-linguistic
differences in the production of /l/. The results of the statistical modelling showed
that female speakers were more likely to differentiate between English and Welsh when
producing /l/ in the onset position. A more cursory glance at the data revealed that it was
the female speakers in the majority Welsh-speaking town of Caernarfon who showed the
greatest differences between Welsh and English compared to the north-eastern town of
Mold, where the majority of the population do not speak Welsh (Morris 2017, p. 200).
More recently, and again using the same dataset, Morris (forthcoming) investigated
the extent to which there are cross-linguistic differences as well as linguistic and social
influences, on four measures of Fundamental Frequency Range (minimum F0, maximum
F0, mean F0, and the difference between the minimum and maximum F0). The results
showed no cross-linguistic differences but clear areal differences between Caernarfon and
Mold. Whereas gender was the most powerful predictor of variation across all measures,
speakers’ home language was also significant in Caernarfon. Those from Welsh-speaking
families in Caernarfon produced a higher minimum, maximum, and mean F0 compared
to those from English-speaking homes in the same area (once gender differences had
been accounted for). Home language was the most powerful predictor of pitch span (the
difference between minimum and maximum F0), with those from Welsh-speaking homes
having a greater pitch span compared to those from English-speaking homes regardless of
gender (see also Ordin and Mennen 2017 for a similar study which found cross-linguistic
differences between Welsh and English in women’s speech).
The home-language differences, which seem to be associated most strongly with
Welsh-speaking areas (and where home language seems to be a more salient aspect of
peer-group formation, see Morris 2014 and Section 3.2), have not been found in other areas.
Mayr et al. (2017) examined the production of monophthongs in a community in south
Wales. They compared bilingual data from male Welsh speakers from both Welsh- and
English-speaking families and English data from male monolinguals. They found few
cross-linguistic differences and no effect of home language in the bilinguals’ data. There
were also few differences between bilinguals and monolinguals in English. Similarly,
Mennen et al. (2020) examined correlates of lexical stress in the same data and found no
significant differences across most measures.
2.3. /r/ in Pre-Vocalic and Intervocalic Positions in Welsh and Welsh English
Descriptions of /r/ in both Welsh and Welsh English tend to be provided in general
summaries of the phonology of both varieties or dialectological surveys (e.g., Parry 1977;
Penhallurick 1991). In word-initial prevocalic and word-medial intervocalic positions, the
voiced alveolar trill [r] is reported as being the most commonly realised variant of /r/ in
Welsh, with partial devoicing occurring when it follows a preceding voiceless consonant.
The voiced alveolar tap [R] is often used in word-medial intervocalic position in the north-
west. The voiced uvular trill [ö] or voiced uvular fricative [K] is a dialectal feature of the Bala
area of Gwynedd (the county to which Caernarfon belongs), though there is no mention
of the uvular variants in the speech of Caernarfon. The voiced alveolar approximant [ô]
may appear in the clusters /tr/ and /dr/ and, according to Jones (1984, pp. 49–50), is
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an idiosyncratic feature for some speakers. The approximant is noted as being a dialectal
feature of east Powys only (an area in Mid-Wales which borders England; Davies 1971).
The trilled and tapped variants of /r/ are cited as being a feature of English for Welsh-
English bilinguals, and, in particular, in the speech of those living in the north-west (Wilson
2014). Elsewhere, it is assumed that it is the approximant that tends to occur in Welsh
English (Penhallurick 1991, p. 132). In their investigation of the extent to which both Welsh-
and non-Welsh-speaking people in Wales are able to differentiate between the English
of bilingual and monolingual speakers, Mayr et al. (2020) asked participants to listen
to extracts of English produced by Welsh-English bilinguals and English monolinguals
from the same area. They found that the ‘rolled r’ was the most-cited feature that was
associated with bilinguals’ English (Mayr et al. 2020, p. 754). In a subsequent linguistic
analysis of the extracts, they found a significant difference between monolingual and
bilingual speakers, with bilingual speakers (all of whom came from Welsh-speaking homes)
producing significantly more trills and taps than monolinguals (Mayr et al. 2020, p. 758).
2.4. Research Questions
The work outlined thus far suggests that there has been little variationist research
which examines phonological transfer in the speech of Welsh-English bilinguals. In English,
previous dialectological work indicates that the trill and tap are often produced in the
speech of those from areas where Welsh is widely spoken by the local population (e.g.,
Penhallurick 1991). In Welsh, it appears that the alveolar approximant might appear in
certain consonant clusters (Jones 1984, pp. 49–50), and there is limited evidence that
the approximant might be a feature of some varieties closer to the border with England
(Davies 1971).
The extent to which /r/ varies in the two languages of Welsh speakers remains to
be seen. Specifically, there has been hitherto no attempt to consider the role of linguistic
and extra-linguistic factors on /r/ variation in speakers’ bilingual repertoires. As outlined
previously, the consideration of phonological transfer through a variationist lens seems
especially important in the Welsh context given the changes to the demographic profile of
Welsh speakers in different areas across Wales. The study, therefore, aims to address the
following research questions:
1. Is there evidence for phonological transfer in the production of /r/ in Welsh-English
bilinguals’ speech?
2. To what extent do linguistic and extra-linguistic factors influence the production of
/r/ in English and Welsh?
3. To what extent are there differences in the patterning of variation between two
communities where community dynamics and the use of Welsh differ?
3. Materials and Methods
Sociolinguistic interview and wordlist data in both Welsh and English were collected
from 32 Welsh-English bilinguals aged 16–18 years old from north Wales. The area defined
as north Wales for the purposes of this study included the counties of the Isle of Anglesey,
Gwynedd, and Conwy County Borough to the west, and Denbighshire, Flintshire, and
Wrexham County Borough to the east (population: 698, 400, see Welsh Government
2020). The remainder of this section outlines the communities, speakers, and methods in
more detail.
3.1. Communities
The study included data collected from the areas around Caernarfon (Gwynedd) in
north-west Wales and Mold (Flintshire) in north-east Wales as part of a wider project
(Morris 2013). Both Caernarfon and Mold have comparable populations (around 10,000
people) and are so-called ‘anchor towns’ for outlying villages. There are, however, clear
demographic and accentual differences between the two areas (see Morris 2017, for an
overview of the accentual differences).
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The most relevant demographic difference between the two areas lies in the percentage
of Welsh speakers. In Caernarfon and the surrounding area, 83.9% of the population are
reported as being able to speak Welsh compared to 22.18% of the population in Mold
(Welsh Government 2012). Consequently, Welsh can be viewed as more of a community
language in Caernarfon, used as the main language interaction among most residents,
whereas the use of Welsh in Mold is arguably much more restricted to Welsh-speaking
social networks and certain community organisations.
3.2. Speakers
A total of 32 Welsh-English bilingual speakers were recruited from local education
providers, where most of the speakers’ subjects were delivered in Welsh. Speakers were
aged between 16 and 18 at the time of data collection and had also been born in the wider
local area (or moved to the area during infancy). Despite coming from the wider local area,
speakers stated that either Caernarfon or Mold was the town with which they most closely
identified. All participants self-identified as white and either Welsh, British, or both.
The sample for the study was stratified equally by area (Caernarfon or Mold), home
language (Welsh or English), and gender (female or male). All speakers had either acquired
Welsh at home and/or had received all of their education through the medium of Welsh.
All students indicated either a male or female gender identity. Table 1 shows the sample
for the current study.
Table 1. The sample.
Caernarfon Mold
Male Speakers Female Speakers Male Speakers Female Speakers
Welsh at home 4 4 4 4
English at home 4 4 4 4
The inclusion of a binary distinction between Welsh and English home languages is
problematic, especially as no observations were made of language use in situ. This decision
was taken, however, in light of the aims of the study to examine broad differences between
those who acquired Welsh via parental transmission and those who acquired Welsh through
education. The sample in the current study contained speakers who either had two Welsh-
speaking parents (or were being raised by a Welsh-speaking single parent) who used
Welsh with their children or had non-Welsh-speaking parents with whom they spoke in
English. There were no mixed-language households or speakers of other languages in the
current sample.
Unlike in some similar linguistic contexts (see Tomé Lourido and Evans 2021), the
speakers in this study were not aware of the term ‘new speakers’, and those from non-
Welsh-speaking homes would not identify as such. The results of the written questionnaire,
sociolinguistic interview, and my own observations indicated differences between language
use and the salience of linguistic background among peers (see Morris 2014). While overt
attitudes towards Welsh were generally positive, for instance, certain negative opinions
were expressed by some speakers from English-speaking homes in Caernarfon. Such
negative attitudes were related to either the speakers’ own perceived ability in Welsh
or Welsh language policy. Extracts (1) and (2) below show examples from the English
sociolinguistic interviews of these overt attitudes from two different speakers from English-
speaking homes in Caernarfon.
1. I think I can’t [speak Welsh] though ’cause I remember the school was quite bitchy
’cause I was in primary school they used to start on me for it a lot for not being able
to say it properly. ’Cause I was like one of the better performing kids in my year for
everything apart from reading Welsh . . . and that was really embarrassing and I think
that’s why I don’t like it. I got good [grades] in the GCSEs, like I got Bs and stuff but I
just don’t like it [CEF2].
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2. When I’m working . . . I get a lot of people coming to us saying we need to do more
signs in Welsh. It’s unnecessary [CEM3].
In Caernarfon, home language tended to be a primary indicator of peer-group mem-
bership (although certain individuals floated between friendship groups, see also Musk
2006), and it was common to hear those from English-speaking families speak English
to those from Welsh-speaking families and receive a reply in Welsh (and vice versa, see
(Gafaranga and Calvo 2001) for a similar finding in Catalonia).
The situation among the bilinguals in Mold was much different. Overt attitudes to
Welsh were positive regardless of home-language background1, and language was rarely
discussed in the sociolinguistic interviews. It became apparent, at least among the wider
peer groups, that English was the main language of interaction and Welsh was reserved
for educational contexts. This had been long-established, with one speaker from a Welsh-
speaking home commenting in the Welsh sociolinguistic interview that she had switched
to using English with her friends at the beginning of secondary school (some six years
previous) because of comments from her wider peer group (author’s translation):
3. I used to speak Welsh with my friends (from primary school) and then I remember
there was someone who used to call me swot for speaking Welsh and I felt really
upset . . . I still speak Welsh with my best friend but it’s English that we speak (with
other people) really [MWF1].
3.3. Procedure
Data were collected in a quiet room on school premises by the author, who is a
Welsh-English bilingual from north Wales. During the first session, speakers completed a
sociolinguistic interview and wordlist task in Welsh. Another sociolinguistic interview and
wordlist, held in English, took place the following day. Interview modules were devised
which aimed to elicit informal speech. The topics included in the Welsh interview were (1)
childhood, (2) family, and (3) travelling. In the English interviews, speakers were asked
questions regarding (1) their experiences of school, (2) the local area, and (3) their leisure
activities. Each interview lasted for around 35 minutes.
3.4. Data Coding and Analysis
3.4.1. Data Coding
Up to 50 tokens of /r/ in prevocalic and intervocalic positions were extracted from
each speaker’s interview data (up to 25 tokens in each language). Only tokens that occurred
following the first ten minutes of the interview were extracted, and only three instances of
each word were included (n = 1577). A further 46 tokens were extracted from the wordlist
data, although there were 57 instances of repetitions, which were also included in the
analysis (n = 1529). Table 2 shows the number of tokens included in the analysis for each
language by speaker area, gender, and home language.
Table 2. Number of tokens included in the analysis of /r/ in prevocalic and intervocalic positions
(EHL = English home language, WHL = Welsh home language).
Mold Caernarfon
Total
Female Speakers Male Speakers Female Speakers Male Speakers
EHL WHL EHL WHL EHL WHL EHL WHL
English 189 196 197 194 196 182 190 196 1540
Welsh 188 182 197 197 184 230 188 200 1566
Total 377 378 394 391 380 412 378 396 3106
1 As one reviewer pointed out, attitudes towards the language may differ among the monolingual population of Mold.
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Tokens were coded auditorily by the author, though each token was checked acousti-
cally in Praat (Boersma and Weenink 2021) before a final decision was made (e.g., Chand
2010). Table 3 details the acoustic cues used for the identification of /r/ variants:
Table 3. Acoustic cues used for the identification of /r/ variants.
Variant Acoustic Cues
[ô]
Decrease in the distance between F2 and F3, caused by lowering F3 and increasing
F2 out of the vowel accompanied by a decrease in amplitude (Ladefoged 2003,
p. 149).
[R]/[r]
Decrease in glottal energy at the end of the vowel, shown on the spectrogram as a
decrease in amplitude and loss of formant structure, followed by a single contact for
[R] and two or more contacts for [r] (Jones 2009).
Each token was categorised as approximant, tap, trill, uvular fricative, or zero reali-
sations. A total of 0.74% of tokens contained no audible production of /r/ (all in syllable
onset position) and were omitted from the subsequent statistical analysis (n = 23). A ternary
distinction was made between voiced, partially devoiced, and devoiced productions, but
an analysis of voicing was not included in the subsequent analysis.
A sample of 320 tokens (10.30% of the total number of tokens) was re-checked by
the author. Ten interview tokens from each speaker were extracted and re-coded blindly
following the same procedure, as outlined above (auditory coding and acoustic checking).
The same decision was reached on the second round of coding for 317 of the tokens that
yielded an agreement rate of 99.06%. In the case of the three tokens, about which there was
doubt, the original coding was retained.
3.4.2. Statistical Analysis
The statistical analysis of the /r/ data was conducted using mixed-effects logistic
regression analyses. All statistical modelling was carried out using the lme4 (Bates Douglas
et al. 2015) and lmerTest (Kuznetsova Alexandra and Christensen 2017) packages for R (R
Core Team 2020). Mixed-effects modelling allows the researcher to distinguish between
fixed and random effects (Baayen 2009, p. 241). Fixed effects (e.g., Gender) are those factors
that are replicable in further studies, whereas random effects (such as speaker and word)
are sampled randomly (Baayen 2009, p. 241). By including speaker and word as random
effects, the modelling is able to account for inter-speaker or inter-item variation when
predicting which factors influence variation (Johnson 2009, p. 365).
In order to make comparisons between areas, separate models were intended to be
conducted on the Mold and Caernarfon datasets, which included language as a fixed effect.
For Mold, this was not possible as there was no variation in English, and modelling was
undertaken on the Welsh data only. For Caernarfon, I provide the final model based on
the Welsh and English data in Appendix A and present the models for English and Welsh
separately in order to aid the interpretation of the interactions between language and social
factors. Table 4 shows the factors included in the models. Interactions were also included
in the models and are reported in Section 4.
Model selection proceeded as follows. Firstly, the model included the maximal random
effects structure. Secondly, the random effects structure was iteratively simplified until the
model converged (Baranowski and Turton 2020; Bates Douglas et al. 2015). The example
below shows the R code for the Mold Welsh model containing the maximal random effects
structure:
VARIANT ~ HOME LANGUAGE (HL) + TASK + STRESS + GENDER + CONTEXT +
SYLLABLES + HL:TASK + HL:GENDER + GENDER:TASK + CONTEXT:STRESS + (1 +
TASK + CONTEXT + STRESS + CONTEXT:STRESS|SPEAKER) + (1|WORD)
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The most complex model tested, shown above, included by-speaker random slopes
for task, context, stress, and interaction of context and stress. The final models, reported in
Section 4 below, contained speaker and word as random effects with no random slopes.
Table 4. Factors included in the statistical analysis of /r/ variation (speaker and word included in all
final models as random effects).














The individual results tables show the fixed factors (independent variables), which
were significant predictors of /r/ variation and coefficients (β), z-values, and p-values for
the levels associated with each factor. Taking into consideration the random factors (see
above), these coefficients represent a deviation from the baseline (see Table 4 for the levels
of each factor taken as the baseline). A positive significant coefficient suggests that the
named factor level was more likely to influence the production of the approximant than the
baseline factor level. Similarly, a negative significant coefficient indicates that the named
factor level was less likely to result in the production of the approximant than the baseline
factor level.
4. Results
The presentation of the results proceeds as follows. Firstly, descriptive statistics of
the overall frequency of tokens in each language are provided. This gives an overview of
the results for reference and also establishes the extent to which transfer occurs between
English and Welsh in these data. Secondly, the results of the mixed-effects modelling are
described for (1) Mold and (2) Caernarfon. In both areas, the English-language subsets are
presented first and then are followed by the Welsh-language subsets.
4.1. Overall Frequency
Looking at the dataset on the whole, excluding the zero realisations, it is clear that
the overwhelming majority of tokens were realised as approximants. In total, 79.43% of
tokens were produced as approximants (n = 2497). Of the non-approximant tokens, 11.24%
were produced as taps (n = 349), 6.67% were produced as trills (n = 207), and 0.97% were
produced as uvular fricatives (n = 30). Table 5 shows the percentage and number of tokens
by language.
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Table 5. Percentage and number of /r/ variants in the English and Welsh subsets (n = 3083).
Variant
% n
English Welsh English Welsh Total
Uvular fricative 0 1.93 0 30 30
Trill 4.12 9.27 63 144 207
Tap 5.16 17.39 79 270 349
Approximant 90.72 71.41 1388 1109 2497
Total - - 1530 1553 3083
Before proceeding to the statistical analysis of the Mold and Caernarfon datasets,
it is worth paying attention to the appearance of the uvular fricatives in the data. The
uvular fricatives were found in the Welsh of one speaker from the Mold area. Despite not
being expected in the areas under discussion (see Section 2.3), further questioning of the
speaker revealed family connections to the Bala area, where uvular variants have been
previously reported.
4.2. Mold Dataset
As stated in Section 3.4.2, no statistical modelling was undertaken on the entire Mold
dataset as there was no variation in the English-language data (see Section 4.2.1 below).
Instead, the data were divided into English-language and Welsh-language subsets.
4.2.1. English-Language Subset
Inspection of the data indicated that no variation was present in the English data and
that all tokens were produced as approximants (n = 771).
4.2.2. Welsh-Language Subset
In the Mold Welsh-language subset (n = 754), 84.35% of tokens were realised as
approximants (n = 636), compared to 8.75% of tokens realised as taps (n = 66) and 2.92% of
trills (n = 22). One speaker produced instances of the uvular fricative associated with the
Welsh of the north-western town of Bala and the surrounding area (see Section 4.1). These
tokens accounted for 3.98% of the total Mold Welsh-language subset (n = 30).
Table 6 shows the final model for the Mold Welsh-language subset (see Section 3.4.2).
The model predicted the likelihood of the production of the approximant and contained
speaker gender, speaker home language, task, phonological context, syllable type, and
syllable stress as fixed effects. Interactions were included between home language and
task, home language and gender, gender and task, and phonological context and syllable
stress. Speaker and word were included as random effects2.
Firstly, the results for the Mold Welsh-language subset suggested that the realisation
of the alveolar approximant in Welsh was less likely to occur in the speech of those from
Welsh-speaking homes (β = −3.735, z = −2.711, p = 0.007). Of the Welsh tokens produced
by those from Welsh-speaking homes, 73.85% were approximants (n = 274) compared to
94.52% of tokens produced by speakers from English-speaking homes (n = 362).
Secondly, the results also suggested that the alveolar approximant was less likely to
occur in the wordlist task than in the interview data (β = −1.385, z = −2.016, p = 0.044).
Figure 1 shows the distribution of variants in the interview and wordlist tasks. Of the
tokens produced during the sociolinguistic interview, 90.78% were approximants (n = 394)
compared to 75.63% of tokens in the wordlist data (n = 242).
2 R code: VARIANT ~ HOME LANGUAGE (HL) + TASK + STRESS + GENDER + CONTEXT + SYLLABLES + HL:TASK + GENDER:HL +
GENDER:TASK + CONTEXT:STRESS + (1|SPEAKER) + (1|WORD)
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Table 6. Regression coefficients with z- and p-values for the final model predicting the production of the alveolar approximant
in the Mold Welsh-language subset (n = 754). Positive estimates indicate an increased likelihood of the alveolar approximant.
AIC = 473.6.
Estimate Std. Error z-Value Pr(>|z|) Signif.
(Intercept) 3.442 1.199 2.870 0.004 **
Home Language (Baseline: English)
Welsh −3.735 1.378 −2.711 0.007 **
Task (Baseline: Interview)
Wordlist −1.385 0.687 −2.016 0.044 *
Syllable Stress (Baseline: Stressed)
Unstressed −0.582 0.504 −1.155 0.248
Speaker Gender (Baseline: Female)
Male 0.029 1.407 0.021 0.983
Phonological Context (Baseline: V_V)
#_V 1.184 0.523 2.263 0.024 *
C_V 1.499 0.517 2.903 0.004 **
Syllable Type (Baseline: Monosyllabic)
Polysyllabic 0.708 0.438 1.615 0.106
Home Language and Task (Baseline: English and Interview)
Welsh and Wordlist 0.650 0.690 0.942 0.346
Home Language and Gender (Baseline: English and Male)
Welsh and Male 2.402 1.849 1.299 0.194
Task and Gender (Baseline: Interview and Female)
Wordlist and Male −0.635 0.605 −1.049 0.294
Syllable Stress and Context (Baseline: Stressed and V_V)
Unstressed and #_V 0.268 0.777 0.345 0.730
Unstressed and C_V 1.155 1.029 1.122 0.262
* p ≤ 0.05, ** p ≤ 0.01.
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Figure 1. Distribution of /r/ variants in the old elsh-language subset by task (n = 754).
Finally, phonological context was shown to be a significant predictor of variation
in the Mold Welsh-language subset. The alveolar approximant was more likely to occur
in C_V (β = 1.499, z = 2.903, p = 0.004) and #_V contexts (β = 1.184, z = 2.263, p = 0.024)
compared to intervocalically (V_V).
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4.3. Caernarfon Dataset
As stated in Section 3.4.2, initial statistical modelling was undertaken on the whole
Caernarfon dataset and included language as a fixed effect (as well as a number of inter-
actions between language and social factors). The results of this modelling are shown
in Table A1 in Appendix A. The remainder of this section presents the modelling on the
English- and Welsh-language subsets separately.
4.3.1. English-Language Subset
In the Caernarfon English-language subset (n = 759), 81.29% of tokens were produced
as approximants (n = 617), compared to 10.41% of tokens which were produced as taps
(n = 79) and 8.3% of tokens produced as trills (n = 63).
Table 7 shows the final model for the Caernarfon English-language subset (see
Section 3.4.2). The model predicted the likelihood of the production of the approximant
and contained speaker gender, speaker home language, task, phonological context, syl-
lable type, and syllable stress as fixed effects. Interactions were included between home
language and task, gender and task, and phonological context and syllable stress. The
interaction between home language and gender was removed as there was no variation in
the data of male speakers from English-speaking homes. Speaker and word were included
as random effects3.
Table 7. Regression coefficients with z- and p-values for the final model predicting the production of the alveolar approximant
in the Caernarfon English-language subset (n = 759). Positive estimates indicate an increased likelihood of the alveolar
approximant. AIC = 471.5.
Estimate Std. Error z-Value Pr(>|z|) Signif.
(Intercept) 6.085 1.557 3.909 <0.001 ***
Home Language (Baseline = English)
Welsh −4.968 1.669 −2.978 0.003 **
Task (Baseline = Interview)
Wordlist −2.373 0.783 −3.030 0.002 **
Syllable Stress (Baseline = Stressed)
Unstressed 1.247 1.056 1.180 0.238
Speaker Gender (Baseline = Female)
Male 1.630 1.462 1.115 0.265
Phonological Context (Baseline = V_V)
#_V 0.359 0.468 0.766 0.444
C_V 0.521 0.592 0.881 0.379
Syllable Type (Baseline = Monosyllabic)
Polysyllabic −0.051 0.386 −0.131 0.896
Home Language and Task (Baseline = English and
Interview)
Welsh and Wordlist 0.329 0.852 0.386 0.700
Task and Gender (Baseline = Interview and Female)
Wordlist and Male 1.896 0.636 2.980 0.003 **
Syllable Stress and Context (Baseline = Stressed and V_V)
Unstressed and #_V −1.901 1.248 −1.523 0.128
Unstressed and C_V −1.506 1.446 −1.042 0.298
** p ≤ 0.01, *** p ≤ 0.001.
3 R code: VARIANT ~ HOME LANGUAGE (HL) + TASK + STRESS + GENDER + CONTEXT + SYLLABLES + HL:TASK + GENDER:TASK +
CONTEXT:STRESS + (1|SPEAKER) + (1|WORD)
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The results of the statistical modelling, shown in Table 7, suggested that those from
Welsh-speaking homes were less likely to produce the alveolar approximant in the Caernar-
fon English-language subset compared to those from English-speaking homes (β = −4.968,
z = −2.978, p = 0.003). Of the English tokens produced by those from Welsh-speaking
homes in Caernarfon, 68.53% were approximants (n = 257), compared to 93.75% of tokens
produced by speakers from English-speaking homes (n = 362).
Although there was a significant main effect for task (β = −2.373, z = −3.030, p = 0.002),
the model also showed a significant interaction between speaker gender and task (β = 1.896,
z = 2.980, p = 0.003), which requires further examination. Figure 2 shows the percentage
of variants produced in the Caernarfon English-language subset by task and speaker
gender. The figure shows that 87.04% of the tokens produced by female speakers during
the interview task were approximants (n = 141) compared to 61.11% of the tokens produced
during the wordlist task (n = 132). In the male speakers’ data, 89.51% of the tokens produced
during the interview task were approximants (n = 128) compared to 90.38% of the tokens
produced during the wordlist task (n = 216).




Figure 2. Distribution of /r/ variants in the Caernarfon English-language subset by speaker gender and task (n = 764). 
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guage subset. 
4.3.2. Welsh-Language Subset 
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approximants (n = 473), compared to 25.53% of tokens realised as taps (n = 204) and 15.27% 
of tokens realised as trills (n = 122). 
Table 8 shows the final model for the Caernarfon Welsh-language subset (see Section 
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Figure 2. Distribution of /r/ li -l t s er e er a task (n ).
To summarise, the alveolar approximant was less likely to occur in the speech of those
from Welsh-speaking homes in the Caernarfon English-language subset. A significant
interaction between speaker gender and task was also found, with female speakers being
more likely to produce fewer approximant tokens in the wordlist task when compared to
the interview task. The following section examines the Caernarfon Welsh-language subset.
4.3.2. Welsh-Language Subset
In the Caernarfon Welsh-language subset (n = 799), 59.20% of tokens were realised as
approximants (n = 473), compared to 25.53% of tokens realised as taps (n = 204) and 15.27%
of tokens realised as trills (n = 122).
Table 8 shows the final model for the Caernarfon Welsh-language subset (see Section 3.4.2).
The model predicted the likelihood of the production of the approximant and contained
speaker gender, speaker home language, task, phonological context, syllable type, and
syllable stress as fixed effects. Interactions were included between home language and
task, home language and gender, gender and task, and phonological context and syllable
stress. Speaker and word were included as random effects4.
4 R code: VARIANT ~ HOME LANGUAGE (HL) + TASK + STRESS + GENDER + CONTEXT + SYLLABLES + HL:TASK + GENDER:HL +
GENDER:TASK + CONTEXT:STRESS + (1|SPEAKER) + (1|WORD)
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Table 8. Regression coefficients with z- and p-values for the final model predicting the production of the alveolar approximant
in the Caernarfon Welsh-language subset (n = 799). Positive estimates indicate an increased likelihood of the alveolar
approximant. AIC = 876.4.
Estimate Std. Error z-Value Pr(>|z|) Signif.
(Intercept) 0.390 0.632 0.617 0.537
Home Language (Baseline = English)
Welsh −0.189 0.585 −0.323 0.746
Task (Baseline = Interview)
Wordlist −1.164 0.397 −2.930 0.003 **
Syllable Stress (Baseline = Stressed)
Unstressed −0.394 0.497 −0.793 0.428
Speaker Gender (Baseline = Female)
Male 1.656 0.628 2.636 0.008 **
Phonological Context (Baseline = V_V)
#_V 0.110 0.431 0.254 0.800
C_V 0.882 0.428 2.059 0.039 *
Syllable Type (Baseline = Monosyllabic)
Polysyllabic 0.099 0.380 0.259 0.795
Home Language and Task (Baseline = English and
Interview)
Welsh and Wordlist −0.982 0.409 −2.402 0.016 *
Home Language and Gender (Baseline = English and Male)
Welsh and Male −1.517 0.819 −1.852 0.064
Task and Gender (Baseline = Interview and Female)
Wordlist and Male 0.634 0.401 1.581 0.114
Syllable Stress and Context (Baseline = Stressed and V_V)
Unstressed and #_V 0.294 0.676 0.435 0.664
Unstressed and C_V 0.427 0.777 0.549 0.583
* p ≤ 0.05, ** p ≤ 0.01.
The results for the Caernarfon Welsh-language subset indicated that the alveolar
approximant in Welsh was more likely to occur in male speakers’ speech (β = 1.656,
z = 2.636, p = 0.008). Of the tokens produced by male speakers, 67.62% were approximants
(n = 261). In the female speakers’ data, 51.33% of tokens were produced as approximants
(n = 212).
Although home language was not a significant predictor of the realisation of the
alveolar approximant in the Caernarfon Welsh-language subset (β = −0.189, z = −0.323,
p = 0.746), there was a significant interaction between home language and task (β = −0.982,
z = −2.402, p = 0.016). Those from Welsh-speaking homes were less likely to produce the
alveolar approximant in the wordlist task than in the interview task compared to those
from English-speaking homes. Figure 3 shows the distribution of variants in the interview
and wordlist tasks by speaker home language.
In the Welsh data produced by speakers from Welsh-speaking homes in Caernarfon,
63.94% of tokens produced in the interview task were approximants (n = 172) compared to
25.16% of tokens produced during the wordlist task (n = 40). In the Welsh data obtained
from those from English-speaking homes in Caernarfon, 78.34% of tokens in the interview
task were produced as approximants (n = 170) compared to 59.09% of tokens in the wordlist
task (n = 91).
Finally, the phonological context was found to be significant. The alveolar approx-
imant was more likely to occur in C_V position (β = 0.882, z = 2.059, p = 0.039) than
intervocalically.
Languages 2021, 6, 97 14 of 18




Figure 3. Distribution of /r/ variants in the Caernarfon Welsh-language subset by home language and task (n = 799). 
5. Discussion and Conclusions 
The study sought to examine (1) the variants of /r/ present in the bilingual repertoire 
of Welsh-English bilinguals, (2) the linguistic and extra-linguistic factors which influence 
variation in both Welsh and English in two communities, and (3) the extent to which there 
were differences between two communities which differ sociolinguistically. 
The alveolar approximant was the most common variant in the bilingual repertoire 
of most of the speakers included in this study. The Welsh variants (the trill, tap, and, in 
the case of one speaker, the uvular fricative) were wholly absent from the English data in 
Mold, although they appeared in variation with the approximant in Welsh. Although 
looking at the raw percentages showed that the vast majority of tokens in the Caernarfon 
English-language subset were produced as approximants (80.76% compared to 58.98% in 
the Caernarfon Welsh-language subset), the mixed-effects modelling showed that there 
were social effects on variation in both languages, and, consequently, the cross-linguistic 
differences in Caernarfon were less clear. 
The high frequency of the alveolar approximant in the Welsh data provides evidence 
for phonological transfer in the two areas and among both traditional and new speakers. 
This contradicts previous work on Welsh dialectology, which posits that the alveolar ap-
proximant is an idiosyncratic feature of Welsh or restricted to certain border areas (see 
Section 2.3). Both the descriptive and inferential statistics presented in Section 4 indicate 
that the appearance of the alveolar approximant in Welsh is not ephemeral ‘interference’ 
in the speech of Welsh-English bilinguals in both communities and that the alveolar ap-
proximant in Welsh is a consistent transfer feature which is subject to social constraints. 
It is not possible to comment on the extent to which the production of the alveolar 
approximant in Welsh constitutes language change in progress (to the extent to which this 
is possible in certain revitalisation contexts see Nance 2015, p. 573). Further comparisons 
with older speakers in both areas would be needed to substantiate this claim. However, it 
is clear that there are linguistic and extra-linguistic factors that influence variation in both 
English and Welsh and that these factors pattern differently in the two communities under 
discussion. It is to these two points which I now turn. 
The linguistic factors included in the analysis were not significant predictors of /r/ in 
the English of the two communities. In Welsh, the results in the two areas showed that the 
alveolar approximant was favoured in C_V contexts. This supports previous work in 
Welsh, which claims that the approximant is common in onset clusters (Jones 1984, pp. 
59–60). 
Figure 3. Distr bution f /r/ variants in the Caernarfon elsh-la e language and task (n = 799).
5. Discussion and Conclusions
The study sought o examine (1) the variants of / present in the b lingual repertoire
of Welsh-English bil nguals, (2) the linguistic istic factors which influence
variation in both Welsh and English in t o c ( ) the extent to which there
wer differ nces betwe n two communities hic i f i ti ly.
The alveolar ap roximant was the most com on variant in the bil ngual repertoire of
m st of the speakers included in this study. The Welsh variants (the trill, ap, and, in the case of
one speaker, the uvul r f icative) we e wholly absent from the English data in Mold, although
they appeared in variation with the approximant in Welsh. Although looking at the raw
percenta es showed that the vast majority of tokens in the Caernarfon English-language subset
were produced as approximants (80.76% compared to 58.98% in the Caernarfon Welsh-language
subset), the mixed-effects modelling showed that there were social effects on variation in both
languages, and, consequently, the cross-linguistic differences in Caernarfon were less clear.
The high frequency of the alveolar approximant in the Welsh data provides evidence
for phonological transfer in the two areas and among both traditional and new speakers.
This contradicts previous work on Welsh dialectology, which posits that the alveolar
approximant is an idiosyncratic feature of Welsh or restricted to certain border areas (see
Section 2.3). Both the descriptive and inferential statistics presented in Section 4 indicate
that the appearance of the alveolar approximant in Welsh is not ephemeral ‘interference’
in the speech of Welsh-English bilinguals in both communities and that the alveolar
approximant in Welsh is a consistent transfer feature which is subject to social constraints.
It is not possible to comment on the extent to which the production of the alveolar
approximant in Welsh constitutes language change in progress (to the extent to which this
is possible in certain revitalisation contexts see Nance 2015, p. 573). Further comparisons
with older speakers in both areas would be needed to substantiate this claim. However, it
is clear that there are linguistic and extra-linguistic factors that influence variation in both
English and Welsh and that these factors pattern differently in the two communities under
discussion. It is to these two points which I now turn.
The linguistic factors included in the analysis were not significant predictors of /r/ in the
English of the two communities. In Welsh, the results in the two areas showed that the alveolar
approximant was favoured in C_V contexts. This supports previous work in Welsh, which
claims that the approximant is common in onset clusters (Jones 1984, pp. 59–60).
In work based on the same dataset analysed in the current study, (Morris 2017) found
no home-language differences for /l/-darkening (a gradient phonetic feature). Home
language was found to be significant in Caernarfon, however, for measures related to
Fundamental Frequency Range (Morris, forthcoming). In other work, no home language
differences were found in the production of monophthongs (Mayr et al. 2017) or lexical
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stress (Mennen et al. 2020) in either the Welsh or English of Carmarthenshire or in the
production of high back vowels in Cardiff Welsh (Gruffydd, forthcoming). Previous work
also showed that certain accentual cues in English helped listeners to differentiate between
Welsh- and non-Welsh-speakers (Mayr et al. 2020) and that Welsh variants of /r/, as well
as prosodic features, were markers of strongly Welsh-accented speech associated with
Welsh-speaking areas (Penhallurick 1991; Wells 1982, p. 390; Wilson 2014; Mayr et al. 2020).
The results of the modelling indicate that those from English-speaking homes were more
likely to produce the approximant in both Caernarfon and Mold Welsh. The significance of
home language on this feature in Welsh was unsurprising in light of the varying degrees of
exposure to Welsh each group had received. Home language tended to correlate with self-
reported usage and ability in Welsh, which in turn were highly predictive of the role Welsh
is likely to play in the life of an adolescent speaker (Musk 2006; Morris 2014). As was shown
in Section 3.2, the importance of home language as a marker of identity among the speakers
seemed to be more obvious in Caernarfon, where peer groups often used either Welsh or English.
This could explain the more prominent home-language differences. In Mold, the role of home
language was much more subtle, and my own observations were that those Welsh-speaking
background were much more eager to ‘fit in’ with their peers from English-speaking homes.
This could go some way to describe the lack of home-language differences in Mold English, but
further ethnographic work would be needed to examine this further.
Task was a significant predictor of variation in Mold Welsh, and the results for Caernar-
fon showed a significant interaction between home language and task in Welsh. In Caernar-
fon Welsh, those from Welsh-speaking homes were more likely to style-shift and produce
fewer approximant tokens in the wordlist tasks compared to those from English-speaking
homes. The results for the Welsh data pointed towards stylistic variation, wherein speakers
tended to produce more standard variants in more formal speech. The fact that speakers
from English-speaking homes in Caernarfon were less likely to style-shift provided, in my
opinion, more evidence that /r/ may have socio-indexical meaning in this area.
Gender differences were also found to operate independently of differences between the
two home-language groups in Caernarfon. In the Caernarfon English-language subset, female
speakers were more likely to style-shift and produce fewer approximant tokens in the wordlist
task. In Welsh, they were also less likely to produce the alveolar approximant regardless of
the task. Differences in patterns of style-shifting, and the production of standard variants
between male and female speakers, are well-attested in variationist sociolinguistics (Kuznetsova
Alexandra and Christensen 2001, p. 274), but generalisations across communities are also
problematic (e.g., Eckert and McConnell-Ginet 1992). The fact that female speakers orient away
from the alveolar approximant in both Welsh and English cannot be easily reconciled with the
idea that women are more likely to orient towards standard norms. Instead, they appear to
be more likely to produce the standard variant in their Welsh and style-shift towards a local
norm and Welsh-accented speech in their English. Further work on the perception of /r/ in
both varieties might shed further light on what social evaluations speakers hold with regard to
this feature and whether such evaluations differ between Welsh and English.
The absence of the traditionally Welsh-language features from Mold English con-
tributes to our understanding of the notion of language mode in bilingualism studies (e.g.,
Grosjean 1989), and, in particular, the notion that socio-psychological factors influence
cross-linguistic interactions. I would argue that local accentual norms may be considered
one such factor and that the young bilingual speakers in Mold tend to adhere to local norms
among English monolinguals in their categorical use of the alveolar approximant. This
differs from Caernarfon, where local norms are based on a majority population of bilingual
speakers. Similar results were found in perception studies of Welsh English accents, where
typically Welsh-influenced features are associated with areas with a high proportion of
Welsh-English bilinguals (e.g., Williams et al. 1996).
The results indicate that there are clear differences between communities which can,
to a certain extent, be explained by the sociolinguistic differences, which exist between
Caernarfon and Mold and, more specifically, the peer groups included in the current study.
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Appendix A
Table A1. Regression coefficients with z- and p-values for the final model predicting the production of the alveolar
approximant in Caernarfon (n = 1558). Positive estimates indicate an increased likelihood of the alveolar approximant. AIC
= 1350.7.
Estimate Std. Error z-Value Pr(>|z|) Signif.
(Intercept) 3.189 0.733 4.348 <0.001 ***
Language (Baseline: English)
Welsh −2.418 0.432 −5.593 <0.001 ***
Home Language (Baseline: English)
Welsh −1.932 0.821 −2.355 0.019 *
Task (Baseline: Interview)
Wordlist −0.986 0.431 −2.287 0.022 *
Syllable Stress (Baseline: Stressed)
Unstressed −0.077 0.245 −0.312 0.755
Speaker Gender (Baseline: Female)
Male 2.464 0.891 2.764 0.006 **
Phonological Context (Baseline: V_V)
#_V 0.152 0.263 0.575 0.565
C_V 0.660 0.308 2.142 0.032 *
Syllable Type (Baseline: Monosyllabic)
Polysyllabic −0.081 0.263 −0.309 0.757
Home Language and Task (Baseline: English and Interview)
Welsh and Wordlist −0.634 0.355 −1.786 0.074
Home Language and Gender (Baseline: English and Male)
Welsh and Male −1.620 1.075 −1.507 0.132
Task and Gender (Baseline: Interview and Female)
Wordlist and Male 1.095 0.334 3.278 0.001 **
Language and Home Language (Baseline: English and
English HL)
Welsh and Welsh HL 1.601 0.425 3.766 <0.001 ***
Language and Gender (Baseline: English and Female)
Welsh and Male 1.601 0.425 3.766 <0.001 ***
Language and Task (Baseline: English and Interview)
Welsh and Wordlist −0.755 0.414 −1.825 0.068
* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001.
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